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An accurate description of the coronary anatomy is desired 
before anatomic correction of d-transposition of the great 
arteries. Two-dimensional echocardiography and aortic 
root angiography are occasionally unable to delineate the 
coronary arteries. In neonates, the arterial approach for 
selective coronary arteriography is difficult and may com- 
promise visceral and lower limb perfusion. 
The coronary artery anatomy in d-transposition of the great 
arteries is diverse (1,2). Definition of the coronary circula- 
tion may influence the surgical management of affected 
newborns (3,4). Occasionally, the origin and distribution of 
the coronary arteries are inadequately described with two- 
dimensional echocardiography and aortic root angiography. 
Selective coronary arteriography has been adapted to infants 
and children with use of the femoral artery approach (5,6). 
The arterial technique may require anticoagulation and is 
difficult in newborns despite the use of low profile catheters. 
An alternative approach, through the umbilical or femoral 
vein, was used to selectively define the coronary anatomy of 
two newborns with d-transposition of the great arteries. 
Methods 
Selection of Patients. Echocardiography confirmed the 
diagnosis of d-transposition of the great arteries with intact 
ventricular septum in two cyanotic newborns. Patient A had 
an atria1 septal defect. Patient B had a patent foramen ovale 
with bowing of the atria1 septum toward the right atrium. The 
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A venous technique was used in two newborns to define 
selectively the coronary origins and their distribution. The 
venous approach for selective coronary arteriography may 
be effective in the evaluation of newborns with d- 
transposition of the great arteries when echocardiography 
inadequately defines the coronary circulation. 
(J Am Co11 Cardiol1989;14:1308-11) 
echocardiogram of Patient A showed an abnormally enlarged 
left coronary artery arising from the left coronary sinus with 
unresolved proximal branches. The origin of the left coro- 
nary artery was equivocal in Patient B. Informed consent 
was obtained from the infants’ parents for cardiac catheter- 
ization to perform balloon atria1 septostomy and to define the 
coronary circulation of each patient. 
procedures. Access was established through the femoral 
vein in Patient A and through the umbilical vein in Patient B. 
Cardiac catheterization and balloon atrial septostomy were 
performed in each patient. Right and left ventricular angio- 
grams were performed in Patient B. An aortic root angio- 
gram with balloon inflation was done in Patient A. Selective 
coronary arteriograms were attempted in each patient. 
Selective coronary arteriography. The technique for se- 
lective coronary arteriography is outlined as follows: 1) A 
hemostasis, umbilical or femoral venous sheath is entered 
with a SF end-hole balloon catheter that is directed to the 
aortic arch. 2) Biplane fluoroscopic imaging is obtained with 
left anterior oblique and right anterior oblique projections. 3) 
A 0.025 cm flexible J-shaped guide wire is advanced through 
the end-hole catheter and positioned in the descending aorta. 
4) The end-hole balloon catheter is exchanged for a 5F 
end-hole catheter with a 1.5 cm diameter curve (Cook, Inc.) 
and positioned in the ascending aorta. The size of the curve 
should exceed the diameter of the aortic root by 2 to 3 mm. 
5) The guide wire is removed and the catheter is aspirated to 
remove any potential clot or air associated with the ex- 
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change. 6) The catheter is attached to a three-way stopcock 
to monitor pressure and readily infuse contrast medium 
manually without interruption of the fluid-filled system. 7) 
The catheter is gradually withdrawn into each aortic sinus 
for selective entry into the coronary ostia. 8) With the 
catheter in a coronary ostium, 0.3 ml/kg or approximately 1 
ml of contrast medium is injected manually for cineangiog- 
raphy. 9) The catheter is immediately withdrawn from the 
ostium and advanced to the ascending aorta after each 
injection to minimize the duration of occlusion. 10) A 
straight flexible guide wire is placed within the coronary 
catheter to facilitate removal of the catheter across the aortic 
and tricuspid valves. 
Results 
Patient A. The aortic root injection showed the origin and 
course of the right coronary artery from the posterior sinus 
with poor visualization of the left coronary artery and its 
branches. The selective injection of the left coronary artery 
showed a large proximal segment arising from the left sinus 
with a proximal conal branch and normal branching of the 
left anterior descending and circumflex arteries (Fig. 1). 
Attempts to enter the right coronary artery were unsuccess- 
ful. There were no complications or electrocardiographic 
(EN) changes during the procedure. 
Patient B. No aortic root injection was performed. Selec- 
tive injections were performed in the right (Fig. 2) and left 
(Fig. 3) coronary arteries. The right coronary artery arose 
from the posterior sinus and supplied the posterior descend- 
ing artery. The left coronary artery arose from the left sinus 
and branched into the anterior descending and circumflex 
arteries with a small proximal conal branch. 
The procedure was complicated by transient third degree 
heart block, which improved to second degree (2: I) heart 
block, Wenckebach conduction and finally stable sinus 
rhythm over a 3 h period. The onset of heart block occurred 
when the end-hole balloon catheter (6F) was initially di- 
rected to the ascending aorta. The subsequent selective 
coronary artery injections were not associated with addi- 
tional ECG changes. 
Discussion 
Early and mid-term results of anatomic correction of 
d-transposition of the great arteries in the newborn have 
qualified the arterial switch operation (Jatene) as an alterna- 
tive to atria1 switch procedures (Mustard and Senning) 
(4,7-10). Early postoperative mortality may in part be re- 
lated to patterns of coronary anatomy that lead to tension or 
kinking of vessels with ischemia after reimplantation (4,8,9). 
Uniform criteria have not been used in the selection of 
candidates for the neonatal arterial switch operation (9). 
Figure 1. Patient A. Selective injection of the left coronary artery. 
The anterior descending and circumflex arteries are well visualized 
with a proximal conal branch. A, Left anterior oblique view. B, 
Right anterior oblique view. 
Accurate description of the coronary circulation may facili- 
tate successful reimplantation or exclude individuals more 
suitable for an atria1 switch procedure (3,7,9). 
Advantages of selective coronary arteriography with the 
venous technique. Two-dimensional echocardiography is oc- 
casionally unable to define the origin of major coronary 
arteries (1 I). Selective arteriograms may clarify the origin 
and distribution of each coronary artery in d-transposition of 
the great arteries. Furthermore, a single ostium can poten- 
tially be distinguished from separate ostia in close proximity. 
Selective injections are more specific than aortic root angio- 
grams and generally require less contrast medium. The 
retrograde approach involves arteriai manipulation with two 
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Figure 2. Patient B. Selective injection of the right coronary artery. 
The right coronary artery arises from the posterior sinus and 
supplies the posterior descending artery. A, Shallow left anterior 
oblique view. B, Right anterior oblique view. 
catheter configurations adapted in size according to the 
length of the ascending aorta and the aortic root diameter 
(5,6). The venous coronary catheter tip has a simple semi- 
circular design. The extended curve within the ascending 
aorta falls into the coronary ostium with relative ease when 
pulled back to the aortic sinus. Anticoagulation is not 
routinely required with the venous approach. 
Potential risks of selective coronary arteriography. Vessel 
trauma and myocardial ischemia were potential risks; how- 
ever, no ECG changes or arrhythmias were directly related 
to the selective injections. Transient complete heart block 
occurred in Patient B while advancing the balloon catheter to 
Figure 3. Patient B. Selective injection of the left coronary artery. 
The left coronary artery arises from the left sinus and branches into 
the anterior descending and circumflex arteries. A, Shallow left 
anterior oblique view. B, Right anterior oblique view. 
the ascending aorta. Use of a 5F end-hole balloon catheter to 
obtain initial access to the aorta may have prevented heart 
block in Patient B. 
More experience is needed with the neonatal arterial 
switch operation to determine which coronary artery pat- 
terns increase the risk for early mortality and later compro- 
mise of coronary flow. When noninvasive imaging is equiv- 
ocal, the venous approach can selectively define the 
coronary circulation. Evaluation of a larger group of patients 
will determine the risks of selective injections and the 
influence that foreknowledge of the coronary anatomy has 
on surgical management. 
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